301T (T = type strain) and other strains, including H4-14, both of which were previously described as nonmotile, were reproducibly motile and peritrichously flagellated during the log phase when they were cultured in medium lacking tricarboxylic acid cycle intermediates. Therefore, the species description is emended to include motility and flagellation. Similarly, Xunthobucter uutotrophicus was found to be flagellated and motile, but this finding was not consistently reproducible and was mainly found with the mutant strain Fe-".
Currently, the genus Xanthobacter (10) consists of three species, Xanthobacter autotrophicus (the type species), Xanthobacter flavus, and Xanthobacter agilis. Strains of X . auiotrophicus (11) and X. flavus (3, 5 ) have been described as being nonmotile, whereas strains of X. agilis have been described as being motile (2). X. flavus is the only biotin-tequiring species. Typically, new Xanthobacter isolhtes are classified tentatively into one of the three Xanthobacter species on the basis of motility and biotin requirement (12). Recently, Reding et al. reported that Xanthobacter strains isolated from the roots of rice were motile but differed morphologically and physiologically from strains of X. agilis (7, 8). Meijer et al. have described a Xanthobacter strain, strain 25a, that is motile and requires biotin (6).
During routine growth experiments, we observed that X. flavus was motile under certain culture conditions. Motility depended on the growth phase and the carbon source (Table  1 ). In general, growth in the presence of tricarboxylic acid cycle intermediates produced nonmotile cells, whereas growth on alcohols or transfer of washed cells to medium lacking tricarboxylic acid cycle intermediates resulted in motile cells. Growth on H,-CO,, glutamate, or glutamine also produced nonmotile cells. However, we emphasize the effect of tricarboxylic acid cycle intermediates because = type strain) cells were motile throughout the log phase by means of retarded peritrichous flagella ( Fig. 1 and 2) . Motile cells of X. flaws-25a, observed during growth SA12, and MA10 (3) were also on propanol; however, no motile a X. flaws 301T and H4-14 cells were cultured on medium containing 0.1% n-propanol, and X. agilis SA35T cells were cultured on medium containing 0.1% fumarate. Data for X. autotrophicus 7cSF are not given because of inconsistent flagellation. All cells with more than one flagellum were peritrichous. When a cell had only one flagellum, no specific placement of the flagellum was apparent.
Longest observed filament length. Mean (standard deviation) of the wavelength, when it was observed.
cells were found in cultures of X. flavus SA14 and CB2 (3) when these organisms were cultured under similar conditions. Under culture conditions which resulted in nonmotile cells (e.g., growth in the presence of succinate), no cells possessed flagella. We found that up to 50% of the cells of X. autotrophicus 7cSF (= DSM 2267) (a slime-reduced mutant of type strain 7c [= DSM 4321) were motile in the very early log phase when cultures were grown with 0.1% n-propanol as the sole carbon source in the absence of tricarboxylic acid cycle intermediates. However, for unknown reasons, production of motile cells was not always reproducible. X. autotrophicus 7cT, JW33 (reference strain [ = DSM 1618]), JW21, and JW4 were nonmotile and nonflagellated under all of the growth phase and carbon source conditions tested (data not shown). Nevertheless, it is possible that strains of X. autotrophicus may become motile if certain conditions exist, including a reduction in the amount of slime produced.
The motility of X. agiZis was not dependent on the carbon source since all growing cultures contained motile cells (Table 1 ). X. agiZis has retarded peritrichous flagella (1) (Fig. The flagellation of X. jlavus and the flagellation of X. agilis were comparable with respect to number, position, diameter, length, and wavelength of the flagella (Table 2) . Thus, the type of flagellation cannot be used as a taxonomic tool. However, the motility ofX. flavus differs from the motility of X. agilis in that X. agilis is motile irrespective of the carbon source. In light of this, the presence or absence of motility should not be used any longer as a main criterion for assigning Xanthobacter isolates to one of the three Xanthobacter species.
3).
This work was funded in part by a Biotechnology Grant from The University of Georgia Office of the Vice President for Research.
X. flavus H4-14 (4) was kindly provided by Mary Lidstrom.
